Myosin phosphorylation and regulation of cross-bridge cycle in tracheal smooth muscle.
We have tested the hypothesis that phosphorylation of the 20,000-dalton myosin light chains (LC 20) in rabbit tracheal smooth muscle modulates cross-bridge kinetics and isotonic shortening velocity. The thin muscle [190 +/- 10 (SE) microns] allowed detection of rapid changes in carbachol-induced active stress development, LC 20 phosphorylation, and isotonic shortening velocities. Phosphorylation of the LC 20 in resting muscle was 0.12 +/- 0.04 mol Pi/mol LC 20. Carbachol (10(-5) M) increased the level of phosphorylation to 0.46 +/- 0.03 mol Pi/mol LC 20 within 30 s. Phosphorylation then declined significantly as steady-state active stress was reached. A positive correlation was always found between LC 20 phosphorylation and shortening velocity. This result supports the hypothesis that the level of myosin phosphorylation was related to the mean cross-bridge cycling rate rather than the number of cross bridges contributing to the developed stress. Dephosphorylation of LC 20 occurred at about the same rate as the decline in shortening velocity and stress upon stimulus washout.